The 16s rRNA gene sequences of Salmonella typhi and Salmonella typhimurium were amplified by PCR, cloned, and sequenced. These sequences were analyzed by comparison with reference organisms from the family Enterobacteriaceae. Both S. typhi and S. typhimurium belong to the gamma subdivision of the class
were grown, and their plasmid DNAs were extracted and purified (14) . Each purified plasmid DNA was amplified by using a Taq DyeDeoxy terminator cycle sequencing kit in a DNA thermal cycler (Perkin-Elmer Cetus, Nonvalk, Conn.) and was analyzed by using a model 373A automated DNA sequencer (Applied Biosystems, Inc., Foster City, Calif.) and a set of sequencing primers. In addition, following digestion of clones with EcoRI (New England Biolabs, Inc., Beverly, Mass.) and subcloning into pUC19 plasmids, we sequenced both strands of three S. typhi subclones and two S. typhimurium subclones.
Phylogenetic analysis. Painvise evolutionary distances were computed from the 16s rDNA similarity values (data not shown) by using the correction of Jukes and Cantor (7) . The distance matrix method of De Soete (3) and neighbor-joining analysis (4, 13) were used to reconstruct phylogenetic trees from the distance matrix. Bootstrap values, calculated for 300 trees, were generated by using the algorithms Nhboot and NJFind. Almost complete 16s rDNA sequences were determined for S. typhi ATCC 19430 and s. typhimurium NCTC 8391; these sequences comprised 99.2% of the Escherichia coli 16s rDNA sequences (1). The two sequences were aligned with the homologous sequences of members of the family Enterobacteriaceae for which almost complete 16s rDNA sequences had been deposited in the EMBL or Ribosomal Database Project (10) (Fig. l) , and similarity values were determined. The sequences of the two Salmonella strains show 99.7% similarity. The five differences are found at positions 572, 609, 1136, 1137, and 1269. The similarity values for the two Salmonella strains and other members of the Enterobacteriaceae range between 97.6 and 91.7%. The phylogenetic trees, generated on the basis of corrected similarity values (7) , were identical in that the two Salmonella strains were placed in a phylogenetic cluster that contains Enterobacter cloacae, Escherichia coli and Citrobacterfreundii (96.3 to 97.6% similarity). Pantoea agglomerans (about 95% similarity), Serratia marcescens (95.5 to 96% similarity), and Envinia carotovora (95.2 to 95.7% similarity) were moderately related to the Escherichia coli cluster, while the other strains belonging to the Enterobacteriaceae included in this study formed a separate subline of descent. A phylogenetic dendrogram is shown in Fig. 1 .
Analysis of the two Salmonella sequences with unpublished short 16s rDNA stretches of about 300 nucleotides (between positions 300 and 600) from S. typhimurium K-12, S. typhi, S. choleraesuis, S. enteritidis, and "Salmonella dublin" which are deposited in the EMBL revealed 100% sequence similarity (data not shown). The nucleotide sequence of this stretch is so conserved that even the 16s rDNAs of Salmonella species and 
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Previous DNA-DNA reassociation data (2, 8, 9, 15) and the 16s rRNA gene sequence similarities correlate very well: (i) both methods place the genus Salmonella in the family Enterobacteriaceae; (ii) the close 16s rDNA relationship of Salmonella species to members of the genera Escherichia and Citrobacter, shown previously by DNA-DNA reassociation to be about 45% (2), is confirmed; and (iii) the results of both methods indicate that the genera Erwinia, Pantoea, and Serratia are less closely related to the genera Salmonella, Escherichia, and Citrobacter and that the genera Yersinia, Hafnia, Proteus, Xenorhabdus, and Photorhabdus are even more remotely related. The genus Salmonella contains five validly described species, which are highly related as determined by DNA-DNA reassociation. The high degree of DNA hybridization similarity for S. typhi and S. typhimurium (84%) (2) was confirmed by a high 16s rDNA similarity value (99.7%).
Probes developed for the 23s rRNA of Salmonella species could be used to discriminate between two groups of Salmo-- 
